Carotid Stump Syndrome: Outcome from Surgical Management  by Kumar, S.M. et al.
Eur J Vasc Endovasc Surg 21, 214–219 (2001)
doi:10.1053/ejvs.2000.1292, available online at http://www.idealibrary.com on
Carotid Stump Syndrome: Outcome from Surgical Management
S. M. Kumar1, J. C. C. Wang1, M. C. Barry∗1, L. Farrell1, C. J. Kelly1, P. H. Fitzgerald2,
A. Leahy1 and D. Bouchier Hayes1
1 Department of Surgery, Royal College of Surgeons in Ireland and 2 the Non-Invasive Vascular Laboratory,
Beaumont Hospital, Dublin 9, Ireland
Objectives: in patients with occluded internal carotid arteries the carotid stump is a potential source of microemboli
resulting in the persistence of retinal or cerebral ischaemic symptoms. We report 25 patients who had persistent cerebral
and retinal ischaemic symptoms with an occluded ipsilateral ICA and a carotid stump who underwent surgical exclusion
of the stump.
Methods: between January 1988 and January 1998, 332 patients underwent carotid endarterectomy. Twenty-five patients
(20 males: five females; mean age 58.9 (range 44–78 years)) had carotid stump exclusion. Indications for surgery were
transient ischaemic attack (22), amaurosis fugax (eight) and cerebrovascular accident (13). Three patients had undergone
contralateral carotid endarterectomy and 12 had significant contralateral stenosis. Twenty patients were being treated
with aspirin and four with warfarin at the time of presentation.
Results: the diagnosis of carotid stump was made in 22 patients by angiography. In the remaining three patients duplex
alone was diagnostic in two patients. In the third case duplex was combined with magnetic resonance angiography (MRA)
to confirm the diagnosis. Stump exclusion was carried out by oversewing the ICA origin. All but one patient remained
symptom free at follow-up.
Conclusion: carotid stump syndrome should be considered as a likely clinical entity in patients with an occluded ICA
and persisting cerebral and retinal microembolic symptoms. Surgical exclusion of the carotid stump is a safe and effective
method of treatment.
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Introduction stump) in the presence of a patent external carotid
artery (ECA) with reverse flow in its collateral cir-
The overall risk of major stroke or death from ICA culation.4,5 A previous study from this department
described the 2-year outcome in a group of six patientsocclusion is 30% with an ipsilateral stroke rate of 3–5%
per annum.1–3 Approximately two-thirds of strokes with carotid stump syndrome.4 Four patients under-
went surgery and remained asymptomatic at 2 years.occur ipsilateral to the occluded ICA.1 Transient isch-
aemic attacks (TIA) caused by embolisation from a Of two patients treated with aspirin, one remained
asymptomatic and the other had a fatal cerebro-carotid source should cease when a stenotic lesion in
the ICA progresses to complete occlusion. However, vascular accident pre-operatively. This report de-
scribes the surgical management of a further 25a small number of patients with occluded internal
carotid arteries continue to experience ocular or patients.
cerebral ischaemic symptoms of an embolic nature
even when a cardiac source of embolism has been
excluded.
Carotid stump syndrome is defined as the per-
sistence of cerebral or retinal ischaemic symptoms after Patients and Methods
occlusion of an ipsilateral ICA. There is a demonstrable
patent proximal remnant of the occluded ICA (carotid Patients with carotid stump syndrome who underwent
surgical excision were identified from a computerised
database. This database was cross-referenced with ca-
∗ Please address all correspondence to: M. C. Barry, Department of rotid duplex scan records, theatre log books and angio-Vascular Surgery, University Hospital Rotterdam, Dijkzigt Hospital,
PO Box 2040, 3000 CA Rotterdam, The Netherlands. graphy records.
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Demographic data 1. One patient who presented with a stroke and a
normal CT brain scan had a MRI brain scan which
Between January 1988 and January 1998, 332 patients showed a cerebral infarct.
All patients had echocardiography and holter moni-underwent carotid surgery – 307 carotid end-
arterectomies and 25 carotid stump exclusions. There toring to outrule a cardiac source of emboli. Holter
monitoring detected arrhythmias in two patient butwere 20 male and five female patients (mean age 58.9
years; range 44–78 years). neither was clinically significant.
ResultsPresenting symptoms
Surgical procedureAll 25 patients were symptomatic with amaurosis
fugax, transient ischaemic attacks or cerebrovascular
All procedures were carried out under general an-accidents (Table 1). At the time of presentation 20
aesthesia. Following exposure of the common, internalpatients were taking aspirin and four patients were
and external carotid arteries and systemic hep-taking warfarin. Indications for warfarin included
arinisation, the common and external carotid arteriesatrial fibrillation (two), arrhythmia with cardiac pace-
are clamped. A longitudinal arteriotomy extendingmaker (one) and a past history of pulmonary embolism
from the CCA towards the ECA is performed. The(one). Three patients had previously undergone contra-
ECA is endarterectomised and the internal carotidlateral carotid endarterectomy.
stump lumen obliterated with interrupted 6/0 prolene
sutures (Fig. 4).
Diagnosis
Post-operative complications
The entire extracranial cervical carotid arterial system
was evaluated using a standard 5–8 MHz pulsed wave One patient developed a right facial paresis and dys-
Doppler probe (Acuson Ltd). Flow reversal in the arthria immediately post-operatively. CT brain scan
ophthalmic artery was assessed using a 10 MHz probe showed a new ipsilateral internal capsular infarct. It
over the ipsilateral orbit or by assessing the ipsilateral is possible that this could have arisen during manipu-
supraorbital or supratrochlear arteries as an index to lation of the ECA causing embolisation through the
the direction of flow. Total occlusion of the ICA was ECA if it were a prominent contributor to the affected
shown in all patients, with the presence of a carotid hemisphere. Evacuation of a wound haematoma was
stump being confirmed by the finding of reverse flow required in another patient. Two patients developed
in the cul-de-sac of the occluded internal carotid artery post-operative cranial nerve palsies. One patient died 6
(Fig. 1). Contralateral carotid artery stenosis was diag- weeks post-operatively following an unrelated surgical
nosed in 12 patients (four had <50% stenosis; four had procedure.
50–79% stenosis and four had 80–99% stenosis.
Twenty-two patients underwent carotid angio-
graphy or digital subtraction angiography (DSA). One Follow-up
patient had arch aortography carried out. Nineteen of
22 carotid angiograms identified a carotid stump in Patients were discharged from hospital after a mean
the occluded ICA (Fig. 2). hospital stay of 8.7 days (range 3–19 days). The mean
Magnetic resonance angiography (MRA) of the ca- follow-up period was 11.9 months (range 6 weeks
rotid arteries was performed in eight patients (Fig. 3). to 36 months). Twenty-three patients have remained
Indications for MRA included failed femoral cath- asymptomatic since surgery. One patient suffered an
eterisation in three patients. In the remaining five cases ipsilateral deterioration in visual acuity with a retinal
MRA findings were being correlated with those of infarct 30 months post-operatively.
conventional angiography as part of an ongoing re-
search study to validate MRA as a modality for eval-
uating the internal carotid artery. All but two patients Discussion
had computerised tomographic brain scans. Thirteen
infarcts ipsilateral to the carotid stump were diag- An occasional finding following complete occlusion of
the ICA is a patent proximal remnant of ICA seen onnosed. Details of these findings are included in Table
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Fig. 1. Colour-coded Doppler flow study showing a vortex of blue reversed flow in an internal carotid artery stump.
Fig. 2. Digital subtraction angiogram demonstrating patent common
and external carotid arteries. The blind-ending cul-de-sac at the
origin of the internal carotid artery is the carotid stump.
carotid duplex scan, carotid angiography or MRA.1,2,4,5
This region of the ICA is referred to as the “stump”
where turbulent flow causes platelet-fibrin aggregation
theoretically leading to microembolisation.
The persistence of cerebral or retinal ischaemic
Fig. 3. Magnetic resonance angiogram showing a normal left sidedsymptoms after occlusion of an ipsilateral internal
extra-cranial carotid circulation. A carotid stump is clearly seencarotid artery has been attributed to both haemo- on the right-hand side with patent common and external carotid
arteries.dynamic and embolic factors.1,2,6 The haemodynamic
Eur J Vasc Endovasc Surg Vol 21, March 2001
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Fig. 4. Illustration of the steps involved in the surgical procedure to exclude the carotid stump. (1) The common, internal and external
carotid arteries are isolated in the standard fashion through a longitudinal neck incision; (2) a longitudinal arteriotomy extending from
the common towards the external carotid artery is performed; (3) the external carotid artery is endarterectomised and the internal carotid
artery stump obliterated with interrupted 6/0 prolene sutures; (4) the arteriotomy is closed in standard fashion using 5/0 and 6/0 prolene.
mechanism proposes that cerebral hypoperfusion sec- where recurrence of ischaemic symptoms following
exclusion of the proximal stump occurs.ondary to ICA occlusion may lead to cerebroretinal
ischaemic symptoms. Altered cardiac output sec- Intermittent microembolisation from the carotid
stump was the most probable cause of persistent isch-ondary to changes in cardiac rhythm and postural
changes have also been implicated. Several mech- aemic symptoms in these 25 patients because throm-
botic material was found in the base of the stump ofanisms have been proposed to explain continuing
embolic symptoms in the presence of an occluded the occluded ICA in a number of patients and stump
exclusion resulted in cessation of symptoms in allipsilateral ICA. Documented sources of microemboli
from the extracranial vascular system include: the patients.
In thepresenceofsignificantcontralateraldiseaseem-ipsilateral CCA or ECA; the carotid bifurcation via a
patent ECA, the contralateral carotid vessels via the bolisation from the contralateral carotid via the anterior
communicating artery is possible. Endarterectomy ofcircle of Willis,7 a patent proximal remnant of the
occluded ICA or distal thrombus occluding the ip- the contralateral carotid stenosis has been re-
commended.12,13 This procedure, however, often fails tosilateral ICA. Isolated cases of emboli arising from the
distal tail of the thrombus in the occluded ICA have relieve symptoms because the symptomatic hemi-
sphere does not receive significant collateral blood sup-been reported.8–11 This should be considered in cases
with occlusion of both the ipsilateral ICA and ECA and ply from the contralateral carotid artery.14–16 Three
Eur J Vasc Endovasc Surg Vol 21, March 2001
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patients in this study had significant (80–99%) stenosis ipsilateral carotid occlusion before the onset of symp-
toms. However, the occurrence of symptoms in manyof the contralateral ICA. Cross-circulation was not dem-
of the patients on more than one occasion supports ouronstrated on carotid angiography. Two patients had
theory of an embolic phenomenon. Carotid stump syn-contralateral internal carotid endarterectomy8 days to 1
drome should therefore be considered as a likely clinicalmonth before ipsilateral stump exclusion. Both patients
entity in patients with an occluded ICA and persistingcontinued to have TIAs following the endarterectomy
ipsilateral cerebral and retinal microembolic symp-and subsequent stump exclusion prevented further
toms.symptoms. The third patient had no further symptoms
following stump exclusion and proceeded to have a
contralateral internal carotid endarterectomy 1 month References
after stump exclusion.
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